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Resolution 
with Speed. 

RediSep Rf Gold™ silica columns can 
deliver both high resolving power and 
speed, giving you the flexibility you 
need in today's lab. The unique 
properties of its spherical silica media 
allow you to run it in different modes 
we call "Gold Resolution" and "Gold 
Speed." 

• Gold Resolution: Use RediSep Rf 
Gold columns for closely eluting 
compounds that don't typically separate 
on standard Flash-grade silica gel 
columns. The superior media can handle 
difficult purifications such as trace compounds and isomers, saving you extra steps. The Gold Resolution 
mode uses the same method settings as a standard column on most Flash chromatography systems — 
simply replace your column with the better one! 

• Gold Speed: Use RediSep Rf Gold columns to save your lab time and solvents. By running the column 
at higher flow rates with a steeper gradient profile, you can shorten run times by an average of 60% to 
save 30% or more in solvents. These purification runs yield more concentrated fractions to reduce drying 
time. The Gold Speed mode can also protect some silica-sensitive samples. 

Click on the simulations above to see the difference RediSep Rf Gold columns can make. Most 
chromatography systems can be programmed to duplicate Gold Resolution and Gold Speed 
modes. However, our Comb [Flash Rf systems use RFID detection to automatically recall " 
optimized methods preset for each mode and column size. 

Ready to try Gold Resolution or Gold Speed purifications for yourself? Request your free 
trial kit. 



We invite you to learn more about RediSep Rf Gold columns by reading our 
Application Notes: 

• Higher Resolution Results with RediSep Rf Gold Silica Columns, Application Note 70 

• Resolving Minor Compounds with RediSep Rf Gold Columns, Application Note 71 

• Improved Productivity and Savings with RediSep Rf Gold Columns, Application Note 72 

Other Links: 

RediSep Rf Gold Trial Kit Request TELEDYNE ISCO 

RediSep Rf Gold Product Web Page A Teledyne Technologies Company 

RediSep Rf Gold Brochure WWW.isCO.COlTI 

RediSep Rf Gold Silica Gel Fiver 

Teledyne Isco Chromatography Products 

Teledyne Isco Chromato graphy Ap plication Note Library 



RediSep Rf Gold™ Run Simulations 

Select a simulation... 




.......^ Take advantage of high 

lp§\ 7'esctfufibri i to purify closely 
1ei^ r r^Jcqmpounds and 
isomers; 

! Shorten run times to save 

Pt /; im purification time and - 



V. SmatsSma am times are felaaiEd ft sec « 2 iiMs actual, rim tine). 

2. "GoM S&ieed* '.antf *HkW Rffibrofimi" are preset methods available an CamMffas/i Rf , 
flash chraraatDgrapl^sy^ESTii Method parameters or non~ba systems may be modified 
td'iffp'd^ra the same results. - ; 
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The high court defined patent-eligible 
subject matter "in a flexible and inclusive 
way that has fostered the tremendous 
growth of biotechnology for the benefit of 
millions of patients, farmers, and consum- 
ers around the world," says BIO Vice Presi- 
dent and General Counsel Thomas DiLenge. 

"If the Court of Appeals' contrary ap- 
proach in the Bilski case is permitted to 
stand, it would create uncertainty that 
would negatively impact investment in 
biotechnology and stifle the future growth 
of this remarkably beneficial industry," 
DiLenge asserts. 

THE DISPUTE before the Supreme Court 
stems from a patent application filed in 
1997 by Bernard L. Bilski and his business 
partner, Rand A. Warsaw. The two inven- 
tors claimed to have devised a computer- 
ized method for using weather data to 
predict prices of commodities and energy 
costs. 

But the patent office decided that Bil- 
ski's invention did not deserve a patent 
'-because it "is not implemented on a spe- 
cific apparatus and merely manipulates 
an abstract idea and solves a purely mathr 
ematical problem without any lifnitation to 
a practical application." 

A patentable process, PTO declared, 4 
* must either transform matter or energy or 
use a machine to carry out specified steps. 
Bilski's invention did neither. 

Bilski appealed to the Board of Patent " 
Appeals & interferences, the adminis- ; 
tratiye law body that handles appeals of 
patent examiner rejections, but was told 
that because the process did not produce 
a "useful, concrete, and tangible result," it 
could not be patented. ^ 

The case then proceeded to the U.S. 
Court of Appeals for the Federal Circuit, 
which backed the decision of the patent of- 
fice by a vote of 9-3. 

"It is undisputed that [Bilski's] claims 
are not directed to a machine, manufac- 
ture, or composition of matter," said Chief 
Judge Paul R. Michel, writing for the major- 
ity of the appeals court. "Thus, the issue 
before us involves what the term 'process 1 
in [the law] means, and how to determine 
whether a given claim ... is a 'new and use- 
ful process/ 

"The true issue before us then is wheth- 
. er [Bilski is] seeking to claim a fundamen- 
tal principle (such as an abstract idea) or 
a mental process," Michel wrote. "And the 
underlying legal question thus presented 
is what test or set of criteria governs the 
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Resolving Minor Compounds 
with RediSep Rf Gold™ Columns 

Flash chromatography purification using smaller, 
spherical particles 
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Abstract 

In drug discovery, it is advantageous to collect com- 
pounds synthesized in side reactions from desired 
compounds. These minor compounds are collected for 
the purposes of screening and patent protection. Phar- 
maceutical companies are concerned that similar 
compounds may show activity in a therapeutic area and 
should be separated from the desired compound. The 
minor compounds may show activity similar to the 
desired material. Collection of minor compounds is also 
important to demonstrate that these materials do not 
affect the efficacy or toxicity of the pharmaceutical 
product. Minor compounds are often difficult to resolve 
from the main compounds since they are generally an 
isomer of the main compound. 

RediSep Rf Gold columns use a smaller particle size 
that enhances resolution, while minimizing increases in 
back pressure due to the spherical particle shape. Pro- 
prietary end user purifications are used as examples. 

Results and Discussion 

Resolution is proportional to the square root of the 
number of theoretical plates (N). N » l/d p , where d p is 
the average particle size. The RedLSep Rf Gold column 
derives its improved resolution from smaller particle 
sizes which increases the number of theoretical plates. 
This enhanced resolution allows easier collection of 
minor compounds. 
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Table 1: Run Conditions for Example 1 



Column size: 40 g 



Load: 500 mg (1.1% loading) 



Solvents: Hexane and Ethyl Acetate 



Gradient 0-100% 



Row rate: 40ml/min 



Run time: 23 min. 



Figure 1: CombiF/as/i Rf system chromatogram of 
a 450 mg separation using a RediSep Rf silica column 
(top) and a RediSep Rf Gold silica column (bottom). Arrows 
denote minor compound. 

Near baseline resolution was obtained with the 
RediSep Rf Gold silica column. The ARf between the two 
compounds was 0.1 on TLC. 



Wavelength: 254 nm 



The second example is again provided courtesy of 
the end user. Here, two minor compounds can be puri- 
fied from the main peak, compared with only one on a 
conventional Flash column. 



Table 2: Run Conditions for Example 2 



Column size: 40 g 



Load: 500 mg (1.1% loading) 



Solvents: Hexane and Ethyl Acetate 



Gradient 20% 



Row rate: 40mL/min 



Runtime: 19min. 



Wavelength: 254 nm 
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Figure 2: Combl Flash Rf system chromatogram of 
a minor compound separation using a RediSepRf sil- 
ica column (top) and a RediSe/? Rf Gold silica column (bot- 
tom) 



Conclusion 

RediSep Rf Gold columns, packed with a smaller, 
spherical media provide higher resolution than conven- 
tional Hash columns without the higher back pressures. 
This enhanced resolution can be used to purify minor 
compounds, which may be screened for activity. 

Table 3: RediSep Rf Gold Columns 
Part Number Description 



69-2203-344 


RediSep Rf Gold RediSep Rf Gold Column, 4 g, pkg of 14 


69-2203-345 


RediSep Rf Gold RediSep Rf Gold Column, 12 g, pkg of 14 


69-2203-346 


RediSep Rf Gold RediSep Rf Gold Column, 24 g, pkg of 10 


69-2203-347 


RediSep Rf Gold RediSep Rf Gold Column, 40 g, pkg of 10 


69-2203-348 


RediSep Rf Gold RediSep Rf Gold Column, 80 g, pkg of 6 


69-2203-349 


RediSep Rf Gold RediSep Rf Gold Column, 120 g, pkg of 6 


69-2203-359 


RediSep Rf Gold RediSep Rf Gold Column, 220 g, pkg of 4 


69-2203-369 


RediSep Rf Gold RediSep Rf Gold Column, 330 g, pkg of 3 


69-2203-427 


RediSep Rf Gold RediSep Rf Gold Column, 750 g, pkg of 3 


69-2203-428 


RediSep Rf Gold RediSep Rf Gold Column, 1500 g, pkg of 2 



CombiFlash, RediSep, and R fare registered trademarks of 
Teledyne Isco, Inc. All other trademarks are the 
property of their respective holders. 

Last modified March 20, 2009 
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Abstract 

The RediSep Rf Gold™ high performance columns 
now provide organic chemists with more resolving capa- 
bility in their flash chromatography purification through 
the utilization of smaller, spherical media. Finer particle 
sizes (20-40 urn) easily purify compounds that were 
previously unresolved with classic flash grade silica 
(40-60 urn, 60A). 

RediSep Rf Gold high performance columns are filled 
with spherical media that enhance resolution while 
lower back pressures allow higher flow rates and 
shorter run times. The properties of the RediSep Rf Gold 
high performance columns used on the Combi/7as/i® Rf 
system will result in an average of 30% or greater labora- 
tory savings of time and solvent. 

When used on the ComblFlash Rf system, RFID tags 
recognize the purification power of the RediSep Rf Gold 
high performance columns and provide the option of 
separating with "Gold Resolution" for compounds with 
a ARf of <0.1 or with "Gold Speed" for compounds with a 
ARf of >0. 1 which shorten the run time and increase flow 
rate. Shorter runs also help purify compounds that are 
sensitive to silica. 

Examples are shown to compare the faster purifica- 
tion times of RediSep Rf Gold high performance columns 
to standard 40-60 um silica gel flash columns and also 
20-40 pm irregular particle, high performance columns. 



Results and Discussion 

Fast purification of 3-(2-nitrophenyl amino) pro- 
pionitrile 




+ ^CN 




3-(2-nitrophenyl amino) propionitrile was synthe- 
sized and the reaction product adsorbed onto celite. 
This was purified on a ComblFlash Rf using both a stan- 
dard flash column and RediSep Rf Gold high 
performance silica gel column. Both columns gave base- 
line purification of the product but the RediSep Rf Gold 
column provided improved resolution. 



Table 1: Run conditions for Figure 1 



Column size: 40 g 



Load: 0.4 g (1% I 



Solvents: Hexane and acetone 



Gradient 0 to 100% acetone 



Detection wavelength: 229 nm 



Flow rate: 40 ml/min 



Run time: 19 min 



) 



Standard Flash Column 



RediSep Rf Gold Column 




U100 




-i — i — i — r 
10 

Minutes Minutes 
Figure 1: Purification of 3-(2-nitrophenyl amino) propionitrile on a 40 gram standard flash column (left) and a 
RediSep Rf Gold column (right) using the standard Combif/as/? Rf parameters. 
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This higher, "excess" resolution was employed to 
reduce the run time of the purification. The run time was 
shortened by adjusting the gradient slope and 
increasing the flow rate. The resulting run time of Gold 
Speed optimized method for RedLSep Rf Gold column is 
only 5 minutes versus 18 minutes with a standard flash 
column. Figure 2 shows purification on the RedLSep Rf 
Gold columns with dramatically less time and solvent. 
Because of the spherical packing of the RedLSep Rf Gold 
column, the backpressure was only 65 psi even at the 
high flow rates of 80 mL/minute. The backpressure of 
smaller particle size, irregular particle columns 
exceeded the pressure capabilities of the columns and 
system. 

Entire purification time from start to finish is 29 min- 
utes for the standard method, including the column 
equilibration and post-run air purge. This is reduced to 
only 10 minutes by using Gold Speed method optimized 
for the RedLSep Rf Gold high performance columns. 
Actual run time was 18 minutes versus 5 minutes. 



Reducing the run time saved 430 mL of solvent com- 
pared to the standard method. The CombiFlash Rf 
system recognizes the RedLSep Rf Gold high perfor- 
mance column through RFID technology, and loads the 
Gold Speed parameters. At a click of a button labs can 
save 30-50% on their solvent usage and greatly reduce 
purification time. Greater savings are seen with larger 
columns. 

Table 2: Run conditions for Figure 2 

Column size: 40 g 

Load: 0.4 g (1% load) 



Solvents: Hexane and acetone 



Gradient 0 to 100% acetone 



Detection wavelength: 229 nm 



Flow rate: 40 mt/min : 80 mL/min 



Run time: 18 minutes for the standard flash column; 5 minutes for 
the RediSep Rf Gold high performance column 



Standard Flash Column RediSe/? Rf Gold Column 

18 minutes 5 minutes 

1.1 L total solvent used 670 mL total solvent used 




i \ — i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — I 1 1 1 1 
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Figure 2: Gold Speed Purification of 3-(2-nitrophenyl amino) propionitrile on a 40 gram standard flash column 
(left) and a RediSep Rf Gold high performance column (right) with Gold Speed parameters 



Comparison to Irregular High Performance 
Silica 

Spherical silica shows higher resolution when com- 
pared to similar size irregular silica when run with the 
Gold Speed methods. Figure 3 shows a purification of 
catechol and resorcinol using a column packed with 
irregular high performance silica gel (20-40 um) com- 
pared to a RedLSep Rf Gold high performance column. 





catechol 



resorcinol 



Under the same conditions, the RedLSep Rf Gold high 
performance column achieved near baseline resolution 
of both compounds. The irregular particle, high perfor- 
mance column has unresolved products and runs under 
conditions that are in excess of recommended pressure 
capabilities of the column and system. 



Table 3: Run conditions for Figure 3 



Column size: 400 g 



Load: 0.40 (1.0% load) 



Solvents: Hexane and ethyl acetate 



Gradient 0 to 100% ethyl acetate 



Detection wavelength: 275 nm 



Flow rate: 40mL/min 



Run time: 1 0 minutes (both columns) 



Irregular High Performance Column RedlSep Rf Gold Column 




Minutes Minutes 

Figure 3: Gold Speed Comparison of irregular, high performance column (20-40 pm, left) to RediSep Rf Gold high perfor- 
mance column (right) purifying catechol and resorcinol. 
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Conclusion 

The RediSep Rf Gold high performance columns pro- 
vide superior resolution compared to standard silica 
ash columns and irregular particle high performance 
flash co umns. This enhanced resolution can be used to 
purify closely eluting compounds using the Gold Resolu- 
tion methods on the CombiFlash Rf or reduce the total 
run time with the Gold Speed methods. The CombiFlash 
Rf system allows easy setup and choice between the 
performance options via the RFID tags. 

Reducing the total run time shows 30-50% savings in 
time and solvent usage. Indirect savings from the use of 
RediSep Rf Gold columns include reduced solvent waste 
and time savings due to the reduced number of fractions 
that need to be processed. Since the peaks are sharper 
fractions are collected in fewer test tubes. This reduced 
the time to evaporate the solvent from these fractions 
by almost two-thirds. 



RediSep Rf Gold Ordering Information: 


Part Number 


Description 


69-2203-344 


RediSep Rf Gold RediSep Rf Gold Column, 4 g, pkg of 14 


69-2203-345 


RediSep Rf Gold RediSep Rf Gold Column, 12 g, pkg of 14 " 


69-2203-346 


RediSep Rf Gold RediSep Rf Gold Column, 24 g, pkg of 10 


69-2203-347 


RediSep Rf Gold RediSep Rf Gold Column, 40 g, pkg of 10 


69-2203-348 


RediSep Rf Gold RediSep Rf Gold Column, 80 g, pkg of 6 


69-2203-349 


RediSep Rf Gold RediSep Rf Gold Column, 120 g, pkg of 6 


69-2203-359 


RediSep Rf Gold RediSep Rf Gold Column, 220 g, pkg of 4 


69-2203-369 


RediSep Rf Gold RediSep Rf Gold Column, 330 g, pkg of 3 


69-2203-427 


Redi Sep Rf Gold RediSep Rf Gold Column, 750 g, pkg of 3 


69-2203-428 


RediSep Rf Gold RediSep Rf Gold Column, 1 500 g, pkg of 2 



RediSep RfGold is a trademark of Teledyne Isco fnc 
CombiFlash, and RediSep are registered trademarks of 
Teledyne Isco, Inc. All other trademarks are the 
property of their respective holders. 

Last modified March 20, 2009 
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Resolution With Speed 




RediSep Rf Gold™ high performance flash columns 
deliver superior sample purity through the use of fine 
spherical silica gel (20 - 40 jim). RediSep® columns 
were the first flash columns with Luer end fittings to 



provide quick and easy connection to all ComblFlash® 
systems and most other flash setups. As a pioneer in 
flash chromatography Teledyne Isco continues to bring 
you the latest innovations to improve your productivity. 



Standard Flash Column 



A— 



Minutes 



10 



15 



-mm 



Run Conditions 
Column size: 40 g 



Load: 



333 mg (on 5 gram) 



Solvents: Hexane & Ethyl Acetate 
Flow rate: 40 mL/min 



\ Run time: 
\ ~ 



19.4 min. 



See Application Note #70 at 
^ www.isco.com/products/appnotes.asp 
A for complete information. 
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Maximum Resolution 
Without Backpressure 

See better purifications on any flash system using your standard methods. 



♦ Provides twice the resolving power of typical disposable flash 
chromatography columns 

♦ Separate difficult compounds with low ARf, such as isomers or trace 
compounds, with spherical silica gel 

♦ Avoid high back pressure which causes longer run times as seen with 
other high performance flash columns 

♦ Purify your tough compounds on a single column 




The RFID Advantage 



Simply select between 
Gold Resolution and 




Save Time & Solvent 



Take advantage of the sharper peaks provided by spherical media to 
shorten purification time. Convert your methods to Gold Speed with 
steeper gradients and higher flow rates. * 

♦ Save on average 60% of your purification time with Gold Speed 

♦ Save 30% or greater on solvents 

♦ Separate silica sensitive compounds faster 

♦ Dry compounds faster by collecting in 2/3 fewer fractions 



Minutes 



Minutes 1 



Run Conditions 



(800)228-4373 



Column size: 40 g 



Load: 



0.4 g(1% load) 




Solvents: Hexane and Acetone 
Flow rate: 40 mL/min: 80 mL/min 



See Application Note #72 at 
www.isco.com/products/aQDnot es.asp 
for complete information. 
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Ordering Information 



RediSep Rf Gold™ Silica Columns 

4 gram, package of 14 69-2203-344 

12 gram, package of 14 69-2203-345 

24 gram, package of 10 69-2203-346 

40 gram, package of 10 69-2203-347 

80 gram, package of 6 69-2203-348 

1 20 gram, package of 6 69-2203-349 

220 gram, package of 4 69-2203-359 

330 gram, package of 3 69-2203-369 

These RediSep Rf Gold™ columns are packed with 20-40 um, spherical particles. 
U.S. patents pending. European patent #1,316,798 granted. 



Teledyne Isco, Inc. reserves the right to change specifications without notice. 



To learn more about RediSep Rf Gold® columns, visit our 
Liquid Chromatography Application Note Library at 

www.isco.com/Droducts/appnotes.asp . 
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